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IIITKODTJCTIOE.
Tith the growth of the canning industry and with none 
stringent legislation regarding stream pollution, the problem 
of disposal of cannery waste has become serious and demands 
study. Most of the wastes of the canning process are liquid, 
containing a large quantity of organic matter in solution or 
in very fine suspension. The most facile method of disposal 
would be by dilution in a large volume of water. However, since 
the factory must be located in the region where the product is 
grown, it is usually at some distance from any large stream 
and satisfactory disposal by this method is often impossible.
It has been customary at most canning factories, to turn the 
waste into the nearest stream, be it large or small. In the 
majority of cases, the stream being small, dilution to xurniSh 
sufficient dissolved oxygen for oxidation of the organic matter 
is not available. As a result decomposition of the waste takes 
place for miles along the course of the stream, pollutin'- the 
water and creating disagreeable odors. The complaints against 
the nuisance, which naturally arise from the land-owners and 
residents in the vicinity of the water course demand consider­
ation; an abolishment of the nuisance by an early solution of 
the problem of disposal is imperative.
At Eureka, Illinois, much dissatisfaction had been 
occasioned because of the discharge of the waste from the
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Dickinson and Company canning plant at that place into a small 
creek nearly. A conscientious effort was made by the company 
to find a satisfactory, practical method of disposal. Coagu­
lation experiments with varying amounts of lime and alum were 
made and certain settling and filtering methods tried. No 
data regarding the treatment was recorded, hut their efforts 
along this line were apparently of no avail. Finally, Professor 
Bartow, Director of the Illinois State 'later Survey, was re­
quested to assist with the problem. He paid a visit to the 
factory, made observations, and collected samples of the waste, 
which were analyzed. Following his visit, a tile was laid, 
through which the waste from the factory could be discharged 
into a larger creek, about a mile distant. After it was put in 
use, the complaints concerning the waste became less serious, 
so the problem did not need much further attention.
The dissatisfaction at Eureka was, nevertheless, a 
forerunner of trouble elsewhere. Towards the close of the first 
operating season of another factory operated by the Dickinson 
Company, and located at Washington, Illinois, the same problem 
assumed a grievous aspect. Immediate injunction suits were 
threatened by the irate landowners, whose property was adjacent 
to the polluted creek.
The accompanying plat of the Dickinson and Company 
plant at Washington, shows the location of the various factory 
buildings with reference to the creek into which the wastes 
were discharged. Just above the factory, (see map) a large
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city sewer empties into the stream and, in the mingling’ of this 
sewage with the canning waste, the opportunity for putrefaction 
to set in is most excellent. The creek itself is very small, 
and were it not fed hy the city sewer and canning waste, would 
undoubtedly go dry during the summer. For some distance below 
the plant, the creek pursues a winding course through a some­
what woody territory. This land is given over to pasturage.
The owner, who conducts a stock farm, had been accustomed, 
previous to the erection of the factory, to use the creek for 
stock watering purposes. The pollution by the waste prohibited 
this, so naturally the owner of this farm was one of the chief 
complainants. Just below the stock farm, as one proceeds down 
the stream j.s the Burkett Dairy farm. The barns and out­
buildings are very near the creek and pollution by refuse from 
them is without question. About a quarter of a mile further 
down stream the T. P. & W. R. R. Pumping station is located.
A dam is here arranged, in order that the water may be held 
back and used for locomotive boiler purposes. Some complaint 
also came from the railroad company, because the excessive 
foamin'? which the polluted Water caused in a boiler, made it 
necessary for them to Abandon this source of supply during the 
canning season. Beyond the pimping station, the course of the 
stream again lies th rough pasture land for some distance. 
Although the waste persisted even a few miles beyond the pump­
ing station, the complaints from: the neighborhood beyond were 
less pronounced.
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The wastes from the factory during the pea pack 
originate from several sources. Hear the husking shed, (see 
plat) machines known as viners are erected. The peas are cut 
in the field with a mower, loaded on racks like hay, and 
hauled to these viners, which shell out the peas by a sort of 
threshing process. During this threshing, the vines are con­
siderably bruised and beaten. They are conveyed from the 
viners into the husking shed and emptied into a large conveyor, 
which runs through the center of the shed for its entire length, 
and carries them up into the immense silo to the rear. In the 
husking shed the shelled peas are first fanned, then washed in 
a horizontal, rotary wire cylinder under a constant spray of 
water. The floor of the husking shed drains to the large con­
veyor trough in the center and consequently, the vines are 
washed with the waste water as they are carried through the 
shed. As a result of this maceration, in view of the bruised 
condition of the vines, a large amount of organic matter is 
extracted. Most of the water escapes through an outlet at the 
end of the conveyor but quite a large quantity is held by the 
vines and carried on up into the silo. In the silo, it perco­
lates slowly through the mat of vines and thus acquires a still 
higher organic content. In the process building, where the 
product is canned, a further quantity of waste is produced by 
the washing of the floors and machinery. After canning and 
cooking, the cans are cooled by being conveyed through a long 
tank of water. Fresh cold water is continuously introduced
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at the bottom of the tank and the hot water is allowed to escape 
at tie top. However, this overflow can scarcely be considered 
a waste of objectionable nature.
The origin of the waste from the canning of corn is 
quite analagous to that from the canning of peas. The corn is 
snapped in the field and hauled to the husking shed, where it is/ 
machine husked. One of the essential parts of a husking machine 
is a series of rubber rolls, which tear the shucks from the ear 
of the corn. In order to keep these rolls cool it is necessary 
to maintain a constant spray of water upon them during operation. 
Most of this water is carried by the husks, or drains, from the 
floor into the central conveyor. Since there are several husk­
ing machines in operation the quantity of water used in connec­
tion with the shucking of the corn is quite large. In the 
process building the c o m  is cut from the cob. The cobs are 
conveyed over to the shed and discharged into the central con­
veyor, which is already carrying the shucks emptied into it by 
the husking machines. As was the case in the maceration of the 
pea vines, the water extracts a high organic content from con­
tact with the cobs and shucks. Additional waste from the silo, 
process building, and cooling tank is of practically identical 
origin to that of the pea pack from the same sources.
There is then produced in the canning of both corn 
and peas, a large quantity of liqixid waste of high organic con­
tent. Of the some 60,000 gallons of water which is consumed 
daily by the factory during operating seasons, by far the greater
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portion finds its way into the general waste of the plant. The 
conditions brought about by the discharge of this waste into the 
creek gave origin to the complaints which occasioned a study of 
the problem.
II. PREVIOUS WORE.
Eo one realized, more than the Dickinson people the 
seriousness of the situation, nor desired more to better the 
existing conditions. They again entered into correspondence 
with the State Water Survey and urged their immediate assistance.
As a result, in May 1912, Mr. Ralph Hilscher, assistant engineer 
of the Survey, visited the canning factory and made a prelim­
inary report which included a description of the plant, the 
canning process and nature and approximate quantity of the waste 
to be treated.'*' Following this report, Mr. Paul Hansen, chief 
engineer for the Survey, drew up plans and made recommendations 
for the construction of an experimental plant to treat a portion
of the waste by various methods, such as settling, sand W i ­
fi
tration, contact beds, percolating filters and broad irrigation. 
The object in view, was to determine the best means of treating 
the entire quantity of waste produced at the factory in a man­
ner as to avoid future complaint against it. Acting on his 
advice, the canning company installed, the plant. Owing to the 
fact that the busy season prohibited those in authority at the 
factory from giving sufficient attention to the experimental
1. 111.State Water Survey, Preliminary Report on Canning Factory 
of Dickinson & Co. .Washington, 111. by Ralph Hilscher.
2. 111.State Water Survey, First Progress Report on Operation of 
Experimental Plaht at Washington, 111., Paul Hansen.
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plant, the opportunity it afforded for the study of the problem 
was rather neglected. A visit was made by Mr. TTilscher and one 
by ;,,r. Hansen, during which certain lines of experimental 
procedure were carried on or outlined.1 Other activities how­
ever, made it impossible for them to be at the plant, except 
for a very short time. It seemed imperative therefore, to have 
a trained man on the job to superintend the operations at all 
times. Finally with some difficulty, an engineer, Mr. A. G. Lucas, 
was located and placed in charge of the experimental plant.
Only a few days of the canning season were then remaining and 
hence the time was very short for obtaining conclusive data 
on the work.£ However, such data as was obtained during the 
season furnished the basis for the following recommendation of 
Mr. Paul Hansen.0
PROPOSED METHOD.
’The results obtained at the experimental plant for 
treating the wastes from the Dickinson Canning Company's plant 
at Washington, Illinois, during the last operating season were 
not conclusive. This was due to several factors, fist) The 
experimental equipment was scarcely completed and in operating 
order before the operating season at the Cannery, which lasts
1. Second and Thirds Progress Reports on Operation of Experi­
mental Plant at Washington, 111. Ralph Hilscher. Paul Hansen.
2. State Water Survey, Fourth Progress Report on Operation of 
Experimental Plant at Washington, 111. A. L. Lucas.
3. State Water Survey, Fifth Progress Report on Operation of Ex­
perimental Plant at Washington, 111. Paul Hansen.
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a matter of only six weeks, was more than one-half completed. 
(£nd) The work of experimentation suffered from lack of having 
some technically trained person on the ground at all times.
(3d) The operating season was cut unexpectedly short due to an 
excessively hot spell which caused a premature ripening of the 
corn.
Notwithstanding the above, some information was ob­
tained which in all probability will permit of taking care of 
the wastes from the cannery during the coming operating season 
with lit ole, if any offense. It is not known if the method about 
to be suggested is the most economical or the most suitable for 
permanent installation, but at any rate its cost will not be 
excessive and in all probability the expenditure necessary may
be in part utilized in connection with a more permanent install­
ation.
One striking feature of the experiments as conducted, 
was the very large quantity of liquid wastes that were absorbed 
by the fine black soil, common in the neighborhood, when in a 
dry condition. Fortunately, the corn pack occurs at a season of 
the year when the soil is usually very dry. It is true that 
there may be a few thunder showers, but, as a rule, these supply 
only a small proportion of the water that the soil is capable 
of absorbing. It would seem, therefore, that this quality of 
the soil might be utilized for taking care of the liquid wastes 
during the coming season. There is danger, of course, that un­
usual rains may prevent the proper wording out of the scheme, 
but, on the other hand, unusual rains will sufficiently swell
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the volume of the stream which now receives the 7/astes to pre­
vent any serious nuisance if all of the wastes are discharged 
into it.
Accordingly it is recommended that the Cannery Com­
pany construct four broad irrigation beds of one-fourth acre 
each, by grading and embankments in some such manner as shown 
on the accompanying drawing. The beds on the drawing are shown 
as being square in plan. This shape, however, is not essential 
and in all probability it will be found advantageous to conform 
to the natural topography in laying out the beds. This may 
result in the use of oblong beds or beds of irregular shape.
For the present it is not believed advisable to 
underdrain the beds for the reason that the experiments as far 
as conducted indicated that practically all of the water ab­
sorbed is held by capillary attraction. It was found that very 
little of the liquid applied to the beds appeared in the under­
drains and such as did appear gave evidence of having passed 
rapidly through contraction cracks in the soil. If, at a later 
date, underdrains are found advantageous, they can be put in 
at any time.
With the present arrangement of sewers at the Canning 
Factory it will be necessary to pump the wastes through a low 
lift in order to reach a suitable site for placing the irri­
gation beds. The plans, therefore, show a wrought iron force 
main laid from the pumps to a distributing chamber of very sim­
ple design, whereby the wastes may be diverted onto any of the
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beda. It is anticipated that under ordinary conditions of oper­
ation the wastes for an entire day will be discharged upon the 
surface of one bed, and that each bed will be used once every 
four days. Rainfall conditions, may, however, necessitate 
occasional deviations from this schedule.
In order to keep the surface of the irrigation beds 
as clean as possible, thereby facilitating their operation, 
some preliminary treatment of the wastes is necessary. The 
experiments indicated that preliminary screening is advantageous 
for removing large quantities of corn cobs, husks and corn silks, 
and, therefore, a screening chamber has been incorporated on 
the drawings consisting of a series of graded screens which 
seems to be the most effective arrangement under the particular 
conditions in hand.
As a further preliminary treatment, a so-called sed­
imentation tank is included, and this has a retention period of 
approximately one-half hour, based on the daily flow of the 
wastes. As a matter of fact, it does not appear that many 
solids will settle, but a very large quantity of the solids 
will float to the surface, and it is important that these be 
removed before reaching the irrigation beds. To this end there 
are placed within the tank a series of hanging baffles arranged 
to facilitate the removal of the floating matter at frequent 
intervals during' the day's run. The tank is also provided 
with a hopper bottom which will facilitate removing such sludge 
as does accumulate at frequent intervals without stopping the 
flow of wastes through the tank.
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Some provision must "be made for the disposition of 
the solid matter that is removed from the screen chamber and 
sedimentation tank, and this can best be taken care of by sim­
ply burying in trenches. A convenient arrangement of these 
trenches is as follows: One large trench perhaps 3 feet wide,
1 foot deep, and 50 feet long is excavated. Parallel with this 
and at a distance of not more than 18 inches a second trench is 
started, and as the first trench is filled with the wastes, the 
earth from the second trench is thrown over it. This process 
can be continued indefinitely by merely adding new trenches. Con­
siderable labor, of course, is involved, but at the present 
time this is the only practicable method of getting rid of these 
solids that suggests itself.
Poliowing the sedimentation tank there must be a pump 
well or reservoir. For permanent construction and considering 
the rather stable character of the wastes, this pump well should 
be capable of holding a one-half dayfs, or better, a whole day's 
supply so that all of the wastes may be pumped by a centrifugal 
pump on to the irrigation beds at once. Inasmuch as the present 
installation may not be permanent it is believed advisable to 
keep the initial cost down as much as possible by making the 
pump well small, that is to say, of a capacity somewhat larger 
than that of the sedimentation basin. If experience should 
indicate the necessity of having a larger basin it is believed 
that this can be provided in an acceptable manner by an excava­
tion in the natural earth.
All tank construction is of wood for the purpose of
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re due ing the cost, but if desired concrete or steel may be 
used.
In order to learn more concerning the inoffensive 
disposal of wastes from canneries it is recommended that the 
experiments be continued during the coming operating season 
and such experiments should include, of course, observation of 
the broad irrigation beds. "
In addition to the above recommendation of Mr. Paul 
Hansen, Prof. Bartow made the further suggestion that some 
chemical study be included in the investigation of the problem. 
This study called for frequent analyses of the various wastes 
in order to determine if treatment be necessary, and if so, 
the effect of the same. The consistency of the waste could also 
be noted. Furthermore, analytical methods could be employed 
to an inspection of the creek and by this means, any pollution 
could be easily detected and the source of contamination located 
at once.
On the recommendation of the Survey the writer was 
placed in charge of the investigation and acting under the 
supervision of Prof. Bartow and Mr. Hansen, carried on the ex­
perimental work of the season of 1913. The object of the in­
vestigation herein described is to throw further light on the 
undetermined factors of previous work.
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II.IFVESTIGATIOH DUEIITG THE PEA CAHNI3JG SEASON.
fa) . Character of the pea pack:- The normal duration 
of the pea pack for the Washington factory is usually about three 
weeks, starting some time in the earlier part of the month of 
June. In case of the pack of 1913, the season opened June 14th. 
The factory work of this day, was of a nature to try out the 
machinery of the process, and to note the condition of the cfop 
^QS^vding maturity. On the following Monday the real pack may
he said to have started. A prolonged period of hot weather 
caused a very rapid maturing of the peas, which occasioned more 
than a usual number of hours of operation per day. On account 
of this fact, the canning was brought to a close June 30th, 
after but two weeks of operation. As regards number of cans 
per acre, the pack was quite up to normal.
fb) Description of experimental devices:- The plant 
for this disposal of the waste was constructed with but few 
deviations from the plans submitted by Mr. Paul Hansen in the 
fifth Progress Report.
The main sewer of the factory was joined to a trough 
which carried the waste over the creek and discharged into 
the screen chamber. Immediately beyond, and receiving the 
waste from it, was the settling basin. Both were of wood con 
struetion and the dimensions were as designated in the plans.
The material used 1n their manufacture was somewhat heavier than 
speciiied, being £-1-2 instead of 2 inches in thickness, and
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the workmanship of the construction was of the most excellent 
order. Ho baffles had been placed in the settling basin, nor 
screens in the screening chamber, for they were not deemed nec­
essary during the pea pack. Just south of the screening chamber 
and in a position convenient to receive the solids screened from 
it, was a box about five feet square and three feet deep. Some 
twenty-five feet to the east was another box,of dimensions about 
four feet square and two and one-half feet deep. This was set 
in the ground sc as to be low enough to permit drainage from the 
settling basin and was connected to it by a wooden trough.
Through this trough the sludge from the basin was to be drained 
into the box. Both of these boxes were also of wood and of fair­
ly good construction.
At a short distance beyond the settling basin was the 
storage reservoir. It consisted of an excavation in the earth 
to about four feet depth, then the dirt was piled up around the 
excavation so that a depth of about seven feet was attained in 
the center. At the top the dimensions of the reservoir were 
13 by 13 1-2 feet and at this size it was boarded down for about 
three feet. Below the boards the dirt walls sloped in to a dis­
tance of some eight inches from the vertical of the boarded por­
tion at a depth of about 5 1-2 feet. Here there was a gradual 
pitch toward the center to a hole about three feet square and 
six inches deep.
A temporary trough led from the settling basin over 
the reservoir to the southern and lowest irrigation bed and
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emptied near its center. There was sufficient fall to allow 
a gravity feed to this bed. The other irrigation beds were 
laid out in a line directly north, as can be noted in the 
plat. Bach bed was approximately square in shape and of area 
1-14 acre. Though the general level of all had been estab­
lished, they were only roughly graded to the specified design 
of the plans. However, the embankments had been erected and the 
ground given a thorough cultivation.
The centrifugal pump, which was to be set up for the 
force feed from the reservoir to the irrigation plots, arrived 
but a few days before the season closed and was not installed 
for use during the pea pack.
The accompanying pictures will perhaps convey an idea 
of the appearance of the experimental devices. Photo I, taken 
from the top of the silo gives a general view of the whole plant, 
while II and III show portions of it in greater detail. In 
photo III, (l) Trough from main sewer, (2) Screening Chamber,
(3) Box for screenings, (4) Settling B£Sin, (5) Box for sludge 
from settling basin, (6) Reservoir, (7) Irrigation Bed, (8) Tem­
porary trough to irrigation bed.
In order to carry out the suggested chemical work, 
considerable apparatus was necessary. This was furnished by 
the State ft’uter Survey and was quite ample for the determina­
tions to be made. It consisted of an analytical balance, water 
bath .condenser for distilled water, and the usual outlay of 
beakers, burettes, flasks, reagents, and other more simple 
equipment.
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Almost the entire first week of the pack was spent in 
fixing up the laboratory. The coal room and boiler room of 
the ware house fsee plat) which were given over for this pur­
pose, were first cleaned and made ready for use. Though the 
apparatus had arrived, most of the help at the factory were still 
busy with the rush of preparation which just precedes a pack, 
so the laboratory was not fitted with the necessities until 
the last of the week. Steam from the boiler was piped over on 
Friday, the 20th. The pipe was new, which made it necessary 
to allow the steam to waste for over a day before it was suffi­
ciently free from grease to use in the chemical work. The dis­
tilled water obtained Monday, dune 23, was considered satisfac­
tory and analytical work started the next day.
(c) Observations on the Operation of the Plant. The 
composition of the waste as shown in Table,I, indicates its 
character. All samples collected from the settling basin were 
fairly representative. Very little of the solids was separable 
by filtration but appeared to be in very fine suspension. The 
color of the waste was a dark brownish green. As the efflu­
ent from the silo increased in quantity and became a more 
important constituent of the total waste, the dark color, as 
well as an odor of souring peas, was much more pronounced. 
Contrary to the nature of the corn waste of the previous sdason, 
putrescibility was very high; the decolorizstion with methylene 
blue was almost instantaneous.
A few vines and peas constituted the floating solids.
The vines collected at the outlet of the screening chamber and
SABLE I
COMPOSITION OP THE WASTE.
Date of Collection June 24 June 25 June 26 June 27 June 28 June 30
Hour of Collection 9:00 a.m. 9 :00 a.m. 9:00 a.m.
>
10:00 a.m. 11:30 a.m. 2:00 p.m.
Solids at 100°
(Raw)
9970 18200 27790 21400 10425 9915
Loss on Ignition 
(Raw)
7685 15200 23185 17600 8465 8235
Ash (Raw) 2285 3000 4605 3900 1960 1780
Total Organic Ni­
trogen (Raw)
269 450 586 665 205 246
'S.
/>Solids at 100°
(Filt)
9680
•
15255 27010 20694 1 /
Loss on Ignition
(Filt)
7570
•
12755 22085 17570
Ash (Filt) . 2010 2500 4225 3024 — ~  — -
Total Organic Ni­
trogen (Filt)
— 384 198 ■-----------
Oxygen Consumed 1000+ 2880 2960 3072 1336 1260
Chlorine 170 152 261 365 300 235
Alkalinity Acid Acid Acid -2304 -1740 -1300
Turbidity Very
decided
Deoided Decided Deoided Decided Deoided
Color Brownish
green
Brownish
green
Brownish 
green
Brownish
green
Brownish
green
Brownish
green
Odor Fermented
peas
Fermented
peas
Fermented
peas
Fermented
peas
Fermented 
peas
Fermented
peas
Note:-Determinations in parts per million.
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forme a a very effective screen to other floating particles. At 
the close of the pack the surface of the waste, which was main­
tained at the level of the top of the weir, was covered with a 
two inch layer of vines. The screening box itself, was found 
to be almost full of peas. From the settling basin some 40 
cubic feet of sludge, consisting for the most part of hard peas 
set in a thick green slime, were drained to the sludge box. 
Probably many of the peas found here would have settled out in 
the screening chamber, had it been capable of holding more. It 
is estimated that the complete screenings and settlings for 
the two weeks, would approximate about 65 cubic feet of solids, 
a comparatively small amount.
At the beginning of the pack, it was planned that the 
data regarding the quantity of waste should be obtained by 
estimating the capacity of the pump and timing it as it pumped 
from the reservoir. Since the pump was not installed, it was 
necessary to resort to some other method of estimation.
Saturday afternoon, June 28, the settling basin was 
drained and the time required for filling it with the waste 
determined. The period was 38 minutes and during the filling 
the flow of the waste appeared to be normal.. Calculating the 
capacity of the settling basin as 1,695 gallons, a flow of 
about 2,635 gallons per hour would result. Table II gives the 
number of capper hours the factory was in operation each day 
during the pack, with the respective quantity of waste which 
would be produced at the above rate during this time.
TABLE II
QUANTITY OF WASTE DISCHARGED ON 
IRRIGATION BED.
Date-June 14 16 17 18 19 ao 21
Capper Hours 5 8 9 9 11 14 14 3-4
Addition 1 a a a 3 3 3
Total Hours 6 10 11 n 14 17 17 3-4
Gallons Waste 15,810 26,350 S8,985 S8.985 38,890 44,795 46,770
Date-June 23 24 25 26 27 28 30
Capper Hours 15 1-2 12 1-4 14 1-2 15 15 10 3-4 10
Addition 3 3 3 3 3 2 2
Total Hours 18 1-2 15 1-4 17 1-2 18 18 12 3-4 12
Subtraction 
for Waste to 
Reservoir
14 1-2 7 —
Hours to Bed 18 1-2 15 1-4 17 1— & 18 - 3 1-2 5 3-4 12
Gallons Waste 48, 747 40 ,187 46, 112 47,430 9,222 15 ,149 31,620
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Since some work, as well as a general cleaning up, 
is in progress during meal times and at the close of the days' 
work, an addition has been indicated to cover these periods, 
which are not included in the capper hours. The flow during 
the periods, for which the addition is made, was almost the 
same as during the rest of the day, for, although cleaning up 
was in progress, this would only counterbalance the shutting 
off of the water in the pea washers at the close of the regular 
work. Subtraction has also been made for the time the waste 
was turned into the reservoir. The silo effluent was contin­
uous throughout the night, but no correction has been made for 
it.
At best, the approximation of the quantity of waste 
is very rough. The flow is greater per hour than that found 
by Lucas during the corn pack of 1912.1 Still, the deep well 
pump was in operation continuously and all the water available 
was being used, so the seemingly high figures need not be viewed 
with question.
2. The storage reservoir was only in use from 10;30 p.m. 
on the ^7th to 2 p.m. on the 28th. Considerable seepage seemed 
to take place through its gravel bottom. At midnight on the 
27th the level of the waste in the reservoir was within about 
16 inches of the top, but by morning it had lowered about 18 
inches. When cut out on the 28th, the waste was again within 
about 16 inches of the top. The effect of the seepage from
the reservoir will be noted in connection with the test holes.
3. Only the southern irrigation bed was used during
1. ? our^hg|?Togress °n operation of experimental plant at
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the pea pack, for the reason that It alone allowed the gravity 
feed, which was necessary in the absence of the pump, The hed 
was somewhat low at the southern, end and was not crowned to any 
extent, in attempt had been made to grade it up, but the 
horses almost mired down in the soft dirt. Therefore the ground 
was left in a poor condition in this respect. It had been well 
plowed and harrowed, however, and appeared capable of absorb­
ing water rapidly.
For the first few days the waste did not remain on 
the surface of the ground to any extent, About the 19th there 
was a slight ponding in the lower portion, over approximately 
one-fifth the total area of the bed. The ponding increased 
from day to day. Until Saturday afternoon of the 21st, no 
rain had fallen so the weather conditions had been most favor­
able to the success of the irrigation. At this time, a moder­
ate precipitation occurred and cloudiness with frequent heavy 
rains continued through the 22nd, 23d, 24th, and 25th. The 
resulting additional quantity of water on the bed appreciably 
lessened its capacity for the waste. On the 25th, about three- 
fourths of the area was covered. The amount increased until 
Saturday, at which time the waste stood 3 or 10 inches deep on 
the southern half and only a few high places in the northern 
portion were not submerged. Although this was the greatest 
quantity of the waste, which was present on the bed at any 
time, the rate of absorption by the bed was such that on the 
following Monday morning only a small puddle at the southern
- 20 -
end was remaining. After Monday, the 30th, the effluent from 
the silo constituted the entire waste. On the following Thurs­
day, it was turned into the reservoir and the temporary trough 
to the irrigation bed was torn down. By Saturday, July 5th, 
the ground used for irrigation had become quite dry. At the 
point of discharge of the temporary trough, there was a slight
crust of vines and leaves, but only a small quantity of these
had been carried over. The soil did not appear to have become 
sticky, but still seemed to retain its natural character. Fur­
thermore, no disagreeable odor was perceptible from the bed 
at this time.
frhile the waste was standing on the bed a rapid evol­
ution of gas bubbles indicated that a decomposition was taking
place. Up until the 24th the odors arising had not been very
objecticnalbe, and even at this time were not serious. After 
the 25th the weather became very warm and the temperature of 
the waste on the bed was 39°, on the 27th at 12 M. At 2 p.m. 
it was 40°, and at 5 p.m. 39°. On the morning of the 28th at 
5 a.m. it had dropped to 26° but the progress of decomposition 
shown by the gas bubbles was as rapid as ever.
In order to determine the efficiency of the irriga­
tion project, a number of test holes were dug with a post 
auger to a depth of about 4 feet at various distances from the 
bed. In digging,about 2 feet of top soil was first penetrated. 
Immediately below was a thin layer of yellow clay, followed by 
a stratum of coarse sand and gravel. A formation of sticky blue
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which was almost impervious to moisture, underlaid the gravel. 
Hence any seepage would have to take place above this formation. 
The plat of the factory shows the approximate positions of the 
holes. The two nearest the bed are about four feet distant and 
each succeeding hole is 25 feet further outward. All penetrated 
into the gravel and the water rose from 6 to 12 inches in most 
of them.
Samples of the water were collected from each hole 
and their nature is shown by the determinations recorded in 
Table IV. Sven in those holes nearest the bed there was no 
odor, taste, color or turbidity. A sample from H did not de­
colorize methylene blue on standing over twenty-four hours.
Some time during Sunday, the 29th, the trough carrying the waste 
started leaking a short distance beyond the reservoir. The 
waste flowed into one of the test holes (B) but did not affect 
the others. However, in the determinations made on the 30th,
D and B show an abnormal rise in oxygen consumed and even the 
green color and odor of the waste. One may account for this from 
the fact that during part of the Friday and Saturday previous, 
the waste was turned into the reservoir. As was before stated, 
the bottom of the reservoir was in the gravel and without the 
dirt filtration, considerable organic matter could go through 
the gravel stratum into the test holes opposite the reservoir.
The character of the water in the test holes gives 
the strongest evidence of the efficiency of the irrigation pro­
ject. Though it cannot be said that there is no seepage back
TABLE
CHARACTER OF WATER II TEST HOLES.
Data June 27, 1913. 4:00 p .m. June 30, 1913. 2:00 p.m •
Flaoa of 0 xy. Cl Odor Color Turb. Oxy. Cl Odor Color Turb.Coll. Cons • Cons.
A 4.7 67.0 0 0 0 8.2 6.2 0 0 0
B 1.8 40.0 0 0 0 (Filled from top)
C 1.6 40.0 0 0 0 18.8 28.8 0 0 0
Str.35 2.7 41.0 0 0 0 80.0 255.0 sour Gr s i
3 d o water appeared) 130.0 230.0
peas
IT It IT
F 10.0 142.0 F s i 0 7.8 127.0 F s i 0
G do-& yet dug) 11.4 72.0 0 0 0
H ti If it 0.7 15.0 0 0 0
Iota:- Str=etrong; F=faint; Gr-greenieh; Sl=slight.
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to the creek, it is reasonably assured that there is no seepage 
of objectionable nature.
4. Since the object of the plant was to do away with a 
nuisance caused by pollution of the creek as a result of emptying 
the waste into it, the experimental work would necessarily 
include some study of the creek which would indicate any con­
tamination.
The nature of the pea canning process seemed to 
leave open an admirable means by which the effect of the waste 
after treatment could be accurately and easily noted in the 
creek water, if indeed it should affect it at all. The scheme 
was based on the fact that at one stage in the canning process, 
the peas are graded by a specific gravity separation in a brine 
of definite strength, ^fter the separation, the peas are 
washed to remove the salt. This washing, in addition with a 
constant drip from the conveyors, which pass in and out of the 
brine tank, makes a somewhat regular and considerable chloride 
content to the general waste. Because of its great stability 
and solubility the chloride content gives an easy method of 
detection of the presence of the waste.
The plan was then this. Analyses would be made of 
the general waste and the creek water. The samples of the creek 
water would be collected at various points along its course, 
above, opposite and below the irrigation beds. If there was a 
seepage from the irrigation beds to the creek, the chloride 
content would indicate it, and if the organic matter increased
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it should he shown by an accompanying use of the oxygen consumed.
However, the scheme was soon found to he defeated, 
though it did locate the cause, which spoiled the plan. In re­
arranging the sewers of the factory, the system seems to have 
been connected to the disposal plant, with the sole idea of 
treating the waste from the corn pack. The north side of the 
process building is drained to one tile. During the corn pack, 
no waste goes out from this tile and hence it was left emptying 
directly into the creek. Nevertheless, during the pea pack, 
the "briner" and "washer" are installed in the section of the 
building drained by this tile. Thus the large quantity of salt 
and some organic waste were being turned directly into the 
creek. When first noticed, it was though that there was a leak 
in the sewer, but after considering the matter a short time, the 
superintendent remembered that this tile had been intentionally 
left out. Since the contamination was not very serious, and the 
pack so nearly over the arrangement was not changed.
When the pea pack started, considerable water was 
flowing in the creek. The rains of the 21st to 25th increased 
the flow to such an extent that during this time the waste could 
probably have been turned directly into it without occasioning 
any objection. Samples of the water collected at the points 
C and G indicated on the map, were analyzed and found to be of 
the composition as shown in Table III. While the creek was still 
high the turbidity was great. A blackening of the solids on 
ignition pointed to organic content.
TABLE V
CR33IT IBSPEC TI01T
Date June 26 June 27 June 28 June
Hr. of 
Coll.
2:00 p.m. 2:00 p.m. 3:00 p.m. 4:00
Place of 
Coll.
Oxy. 
Cons.
Cl Oxy. 
Cons.
Cl Oxy. 
Cons.
Cl Oxy.
Cons
A 1.0 5.5 1.2 5.0 — — —
B 1.2 5.5 1.1 5.0 — — —
C 1.1 8.5 1.1 6.0 — ----- —
13 1.2 8.0 1.6 7.0 3.0 10.0 2.3
3 5.2 21.0 13.0 80.0 39.6 98.0 —
? 9.4 35.0 10.2 68.0 48.8 170.0 —
G 10.9 35.0 16.6 86.5 34.4 154.0 31.0
H 10.6 38.5 13.2 86.0 30.2 135.0 26.0
I 9.5 44.0 15.3 86.5 28.2 132.0 —
J 5.4 45.0 8.0 57.5 10.1 82.0 24.4
K -- - — 1.2 5.0 1.2 5.5 —
I — — 4.4 42.0 7.7 63.0 24.0
M — — — — 3.4 45.0 8.0
U — — — — — — 6.4
0 ---- ----- ---------- —------- — _ — — ______ 6.8
30
p.m.
G1
24.0
142.0
140.0
140.0
150.0
70.0
63.0
65.0
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Oxygen consumed end chlorine were determined each day 
from samples collected at various points along the course of the 
creek. The points are shorn on the map and the results of the 
determination recorded in Table Y. At point G the city sewer 
empties into the creek, and at S the waste from the process 
building is discharged. On the 26th, the creek was high enough 
to afford sufficient dilution and the contamination from these 
sources was not serious. It will be noted, that just at the 
point E the oxygen consumed rises rapidly, while the city sewer 
does not seem to affect the creek very much. As the creek lowers 
after the rainy weather, the relative proportion of the waste 
increases and is shown by the corresponding rise in chlorine 
and oxygen consumed. The points E and J? are both above the fil­
ter bed in use, so there can be no doubt but that the contam­
ination was from the tile drain at E. In the passage of the 
waste down the creek a marked decrease in the oxygen consumed 
takes place below J. This is due to the dilution with the branch 
from the south east, whose nature as indicated from samples col­
lected at the point K is about the same as that of the larger 
stream above C. Belov/ the junction of the two streams a steady 
decrease in the oxygen consumed occurs as a longer time is af­
forded for the oxidation of the waste by the air.
Curing the collection of samples several places were 
noticed where peas had lodged along the bank. These however, 
were very few in number and did not give rise to any odor or 
appear to be decomposing.
A few days after the season closed an inspection trip
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was made for some distance down the creek, The weather at this 
time was intensely hot and dry. Below the plant the water 
appeared darker in color than above and at one place, where al 
log lay across the stream, a considerable amount of green scum 
had collected. There was quite an odor coming from this scum 
but was not perceptible at any distance. At another place where 
the course of the stream lay through the barnyard of the Burkett 
farm, a number of hogs were seen wallowing in the creek. Such 
conditions could only produce further pollution.
On a whole, the contamination of the creek by the 
waste was not great, and such as did occur, would scarcely 
warrant complaint. Only one statement was heard which even 
bordered on this nature. A couple of days after the settling 
basin was drained, the man in charge of the T. P. & W. pump 
station happened to meet the superintendent of the plant and 
inquired what was going on at the factory. To the superin­
tendent's inquiry, *Ihy?", he replied that the boilers at the 
pump station had foamed so the day before that he could scarcely 
d o anything with them. This foaming may have been due to the 
high organic content resulting from the drainage of the settling 
basin into the creek the day before.
5. Biificulties of more or less serious nature arose 
with the uso of the laboratory equipment. The gas which is used 
for heating the soldering irons in the process building, could 
not be piped to the laboratory because of too great condensation. 
Tt was then a problem, to find some economical method of carry-
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ing out the digestion for the determination of total organic 
nitrogen. Any gas plant would have involved too great cost for 
the short time it would be needed. The use of the "Prost-o- 
Lite" gas was suggested by Mr. Demotte, but it would probably 
have also boon quite expensive. A cheap gasoline stove was 
finally purchased and an attempt made to carry out digestion 
on a sand bath over its burners. The procedure required over 
twenty-four hours, which made it impracticable. An ordinary 
tin pie pan was then procured and four holes of size to accommo­
date the Kjeldahl flask in use were cut at proper spaces. It 
was then inverted and placed over the burner as a support for 
the flask. An experimental digestion required only a slightly 
longer time than that required with the use of the ordinary 
Bunsen burner so the arrangement was deemed satisfactory.
The hood consisted of an ordinary stove pipe connected 
to the flue in the furnace room. An elbow with opening down­
ward just over the tin pan was fitted with a couple of strips 
of iron in the fashion thus to space end support
the necks of the flasks. The draft in the flue was excellent 
and no odor of the fuming acid could be noticed in the room.
After digestion and neutralization, the distillation 
of the ammonia was made with alcohol lamps. Tho considerable 
time was required for the operation, their use was also quite 
satisfactory.
The ignition of the solids was carried out with the 
ordinary electrician's blow torch. Tor the reason that the
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the solids at 100° still contained traces of water, to avoid 
loss by spattering, it was necessary to use considerable care, 
which made the operation quite tedious. The carbonaceous 
matter would stand up from the bottom of the dish, away from 
the heat, making complete ignition almost impossible.
In all indicator work the high color of the waste 
was a serious hindrance. In most cases the difficulty was 
overcome by dilution. The chloride determinations on the 
waste were made from the ash of the ignitions.
The water bath for the evaporations was heated by 
turning steam directly into the watdr and adjusting the valve 
to maintain the proper temperature. IIo difficulty was exper­
ienced with its use.
On the whole, the equipment was admirable in view of 
the circumstances and the main difficulty was to become adapted 
to the conditions as they were.
All analytical work except the determination of total 
organic nitrogen were carried out in accordance with the "Stan­
dard Methods of Analysis.” The method used in this exception 
is an official one adopted by the American Association of 
Agricultural Chemists for the determination of nitrogen in 
fertilizers, and is described in Bulletin 107. This method 
was more convenient than that of lesslerization and gave good 
results where large quantities of nitrogen were present as in 
the case of the waste. In the creek waiter the proportion of 
nitrogen was so small that the above titration method of es-
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timating the ammonia permitted a rather large chance of error,
(d) Summary:-The results of the operation of the exper­
imental plant at Washington during the pea canning season of 
1913 seemed to indicate that the idea of "broad irrigation as a 
method of disposal of the waste would he satisfactory, even 
with treatment of the entire quantity produced hy the factory. 
Although the pea pack was of short duration and the experimental 
plant in a somewhat in completed state of construction, the 
operation gave an opportunity for a preliminary study and 
pointed out conditions which were to he remedied before the 
commencement of the corn pack.
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IV. OPERATION DURING THE CORN CANNING SEASON.
(a) Character of the Corn Pack:-The corn packing 
season started August 18th and continued through September 6th. 
The pack was of very short duration both in hours per day and 
the number of days in operation. This was due to the fact that 
the acreage was somewhat less than usual and the dry season 
cut the yield per acre about half.
fb) Completion of the Experimental Plant:- The prin­
cipal change in the experimental plant after the pea pack was 
the method of discharge of the waste upon the irrigation beds. 
The old gravity feed used during the pea pack which led from 
the settling basin to the southern and lower irrigation bed was 
removed. The waste from the settling basin was then turned 
directly into the reservoir. On a platform above the center 
of the reservoir an American centrifugal pump was installed. 
This pump was one of the low pressure, single stage, horizontal 
belt driven type, with a 3-inch suction and 2 1-2 inch dis­
charge. The power was furnished by a five horse power Port 
Wayne motor. A shed was built over the pump and motor, a view 
of which is shown on the accompanying photo (IV). A 2 1-2 
inch pipe line was laid from the pump to the irrigation beds 
in the manner indicated in the plat. Outside of the irrigation 
beds the pipe was laid on top of the ground, but inside the 
beds it was placed about a foot and a half below the surface so 
that the soil could be cultivated without interference. Such
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a line led to the center of each bed. Here an elbow was pointed 
upward and a piece of pipe about 3 feet l&ng was connected to 
it. From this pipe the waste was discharged. A layer of brick 
was placed on top of the bed around the discharge pipe to pre­
vent washing by the discharge. Photo V shows the discharge 
pipe of the lower irrigation bed. By operating the pump, any 
of the irrigation beds could be dosed by opening or closing the 
proper valves. The position of these valves in the line are 
also indicated on the general plat of the Dickinson and Company 
plant.
The screens for the screen chamber and the baffles 
for settling basin were built and put in place as specified 
in the fifth Progress Deport. The bottom of the reservoir was 
covered with brick and the brick were given a coating of cement 
in order to prevent any leakage such as had occurred during 
the pea pack.
The above mentioned improvements were the principal 
modifications effected at the beginning of the corn pack
(c) Observations on Operation of the Plant.
1. nature and quantity of the waste;-The general 
character of the waste from the factory has been mentioned in 
previous reports. It seemed to be a little greener in color 
ohan during the previous year, because of the presence of pea 
vines in the bottom of the silo, which gave a very decided 
greenish brown color to the effluent from that source and was of 
sufficient quantity to tinge the other waste from the husking
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shed and packing house slightly by dilution with it.
A number of analyses of the waste were made and the 
results of these are embodied in Table VI. These samples, des­
ignated as settled, were collected from the reservoir and give 
approximately the same average parts per million of solids.
There would probably have been greater difference if the collec­
tion had been made at the outlet of the settling basin. It 
seems fairly reasonable to consider that the waste as applied 
on the irrigation beds contained about 8,000 parts per million 
of dissolved and suspended solids.
At the beginning of the "scrub" there would be a great 
quantity of cut corn and large waste particles in the effluent, 
thus making the solids run abnormally high for a few minutes. 
Tnis is due to the fact that the bulk of solid matter is quickly 
washed from the machinery at the first application of water. 
Toward the close of the "scrub" the water is practically clear. 
The decreasing solid content may be noted in the sample of the 
dOuL, which was collected after the "scrub" had been in progress 
about twenty minutes.
Sometimes the settled sample runs a little higher in 
solids than the screened, but as the period of retention in the 
settling basin is of considerable length, a slight variance may 
natural jiot the reason that the settled sample collected was 
that screened some fifteen minutes or so before the collection 
of ohe recorded screened sample and the content would change
g b rmc to account for the disagreement*
TA3IE VI.
COMPOSITION OF WASTE.
rt
II
n
it
it
n
n
it
it
it
it
it
•t
it
it
tt
ii
Pate Hour Nature Solids loss Ash
on
Ig-
1913
18 5:00 p.m. screened 7346 6330 1016
It Tt settled 5260 4485 775IT Tt filtered 5060 4287 77319
it
4:00 p.m. raw 12539 11555 984
ft screened 14225 13467 758t! It settled 10127 — —  —20it 5:00Tt p.m. rawscreened
£873
1624
2447
1210
426
414It tt settled 1934 1525 40921 10:00 a.m. raw 11480 10174 1306Tt
t?
ft screened 9680 8385 1595rt settled 5928 4848 108023
tt
it
2:45
i t
p.m. raw
screened
8755
7868
7495
6715
1260
1153tt settled 8167 6945 122226 5:00 p.m. 8613 6977 163628 1:30 p.m. 8880 7280 160030 1:15 p.m. " 7750 6440 1310. 1 5:30 p.m. 10660 8820 18403 2:30 p.m. 5810 4910 9005 11:00 a.m. " 8270 6650 1620
-395
Total Oxy. Cl Alka- 
Hitro-Cons. lin-
gen ity,
140.0 1340 -----972
59.0 1080 250 ----
----- 980 --------
172.5 1410 ---
248.2 1630 ---
165.6 1240 360
----- 9 8 ----
---  9 0 ----
----- 1 6 4 ----
307.8 1600 ---
180.8 1400 —
159.0 1000 330
----- 1400 ---
81.2 1320 ---
130.5 1340 355
91.2 1130 562
152.2 1700 485
123.2 1460 435
152.0 1720 675 
65.8 1170 210
143.7
-48.6
-374
-332
-241
572 
413 
1040 
1062 
590 
756 
448
720 500 -696
, , ^ote:-In all cases the color was greenish white* the
turbidity ver,) decided and there was an odor of fermented corn.
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Ab following tables for quantity of solids removed 
from settling basin and screening box will show, by far the 
larger portion are removed by the latter. After a few days 
only samples of the settled effluent, collected from the res­
ervoir, were taken in order to make certain that its character 
remained the same throughout the season.
The quantity of waste as applied upon the irrigation 
beds was determined by the time the centrifugal pump was in 
operation; data on the same will be given in connection with 
the irrigation beds. The capacity of the pump was, of course, 
different for each bed. Since the respective rate to each as 
determined from computations, by consideration of the speed of 
the pump, friction in pipe, and so forth, would have been rather 
difficult, the method of finding the rate from the time required 
for the pump to lower the water in the reservoir a definite 
distance, was resorted to. For this determination a float gage 
was constructed.*
-Construction of a Float Gage:-The float consisted of a 
gallon molasses can. In the center of the lid a hole was punched. 
A half inch rod about ten feet long' was then threaded for con­
siderable distance on one end and by use of washers, mits and 
gaskets arranged in the manner shown in the diagram A the lid was 
fastened to it. Two small hard wood blocks, through which holes 
of proper size had been bored were fastened to the side of the 
pump house and acted as guides to maintain the rod in a vertical 
position. At a proper position near the center of the rod a small 
hold was bored. A pointer was then made by grinding a nail to a 
sharp point. This nail was hammered flat near its head so that 
^  through the hole in the rod it was maintained in a 
rigid position.^ This simple apparatus set up as in Figure B gave 
fairly good sauisxaction. The weight of the rod was sufficient 
i/O submerge the bucket about 3—4 ofits depth and steadied the 
movement. Application of a plentiful amount of grease around the
D iag r am  I
FLOAT GAGE
rig. a .
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Several gage records of ten or more minutes each, were 
taken to determine the rate to each bed. These varied somewhat, 
but a mean for the respective bed has been taken. The data is 
given in Tables VII, VIII, IX and X. More data on the capacity 
of the pump would have been taken had it not occasioned consid­
erable inconvenience and labor. To avoid any inflow of waste 
into the reservoir during these periods that the readings were 
being taken, the old diaphragm pump which had been used in the 
experimental plant of the previous year was set up at the set­
tling basin and by pumping this tank nearly empty the data on 
the centrifugal pump could be taken vhile the settling basin was 
filling up.
2. Screening Chamber. The bulk of the rough 
solids of the raw waste were removed in the screening box. They 
consisted for the most part of cut corn, some shucks, silks and 
cob ends. The greater part of such solids came down during 
’scrub time" and kept one employee busy removing them during the 
early part of the scrubbing.
The screening seemed to be fairly efficient, but the 
fact that the screens v/ere so close together, made the removal 
of solids between them very difficult. The first and third 
screens were dispensed with after a few days operation and this 
permitted cleaning with much greater ease.
pi evented friction on the rod, while a very slight vibra­
tion which the motor in action gave to the platform reduced any 
sticking effect to a minimum. Beneath the pointer a sheet of 
paper was inserted and at the close of each minute's pumping' the 
pointer was pressed against it; the distance between the inden-~ 
tations thus made represented the lowering of the float.
TABLE VII
CAPACITY OP PUMP. 
Bed Bo. 1.
Date Inches
1913
Sep. 4 0.790
If 0.805
If 0.765
If 0.775
ft 0.760
ft 0.800
It 4.680
Sep. 8 0.740
ft 0.760
If 0.800
If 0.810
If 0.810
It 0.790
It 0.800
If 0.820
If 0.800
If 0.790
If 0.800
If 0.795
It 0.795
If 0.790
It 0.800
ft 0.775
If 12.675
Cellons Minutes
86.5 1
87.62 1
83.8 1
84.8 1
83.2 1
87.6 1
501.2 6
81.0 1
83.2 1
87.6 1
88.6 1
88.6 1
86.5 1
87.6 1
89.8 1
87.6 1
86.5 1
87.6 1
87.4 1
87.4 1
86.5 1
87.6 1
85.0 1
135.5 16
Hate
85.4
86.7
TABL3 VIII
CAPACITY OF PUMP 
Bed Ho. 2.
Data 
1913 . Inches Gallons Minutes HateSap. 9 0.64 70.5 1n 0.69 75.5 1tt 0.67 73.3 1n 0.65 71.2 1it 0.69 75.5 1n 0.71 71.7 1ft 0.74 81.0 1ft 0.71 77.7 1it 0.74 81.0 1Tf 0.69 75.7 1Tt 0.71 77.7 1
Sep. 5 7.67 837.0 11 76.50.72 78.8 1Tf 0.68 74.4 1Tt 0.70 76.6 1ft 0.68 74.4 1It 0.67 73.4 1tt 0.70 76.6 1It 0.67 73.4 1It 0.68 74.5 1Tf 0.69 75.7 1ft 0.73 79.8 1
Sep. 8
6.82 74.7 10 74.70.76 83.2 1Tt 0.76 83.2 1If 0.76 83.2 1ft 0.71 77.6 1It 0.72 78.8 19^ 0.74 81.0 1tt 0.74 81.0 1Tt 0.74 81.0 1It 0.72 78.8 1It 0.72 78.8 1ft 0.70 76.6 1It 0.70 76.6 1»t 0.70 76.6 1tt 0.64 70.0 1Tt 0.68 74.5 1Tt 0.68 74.5 1
It 0.70 76.6 1It 11.625 1260.0 17 75.2Aug.30 9.25 1182.0 13 78.0Sap. 1 11.875 1297.0 16 77.8" 3 7.12 777.0 10 78.0
TABLS IX
CAPACITY OP PUMP.
Pete Bed Inches Gallons Minutes Pate1913
Sep. 4 3 0.59 64.6 1n 4 3 0.585 64.0 1
it 4 3 0.60 65.65 1
it 4 3 0.59 64.6 1
if 4 3 0.58 63.5 1n 4 3 0.595 65.2 1
ti 4 3 0.587 64.3 1
if 4 3 0.580 63.5 1r? 4 3 0.605 66.2 1
ft 4 3 0.57 62.5 1
i» 5.85 640.0 10 64.14 3 0.67 73.4 1
if 8 3 0.56 61.4 1it 8 3 0.61 66.7 1»t 8 3 0.59 64.6 1it 8 3 0.59 64.6 1
if 8 3 0.59 64.6 1if 8 3 0.68 73.3 1n D 3 4.375 479.0 1 68.5Tf 8 3 0.62 67.9 1If 8 3 0.59 64.6 1If 8 3 0.70 76.7 1
If 8 3 0.64 70.1 1
If 8 3 0.60 65.6 11 8 3 0.61 66.8 1I? 8 3 0.63 69.0 1ft 8 3 0.52 57.0 1tl 8 3 0.60 65.6 1If 8 3 0.58 63.5 1ft 8 3 0.55 60.2 1If 8 3 0.60 65.6 1If 8 3 0.59 64.6 1tf 8 3 9.05 1640.0 15 66.0
If
8 3 12.93 1413.0 23 62.0If 8 3 6.67 752.0 11 66.5
TABLE X
CAPACITY OP PUMP. 
Bed Ho. 4.
Pate Inches Gallons Minut e s 3ate
1913 
Sep. 4 0.60 60.3 1
It 0.70 76.7 1
tt 0.62 64.9 1
tf 0.63 69.0 1
it 0.56 61.3 1
it 0.61 66.8 1
ft 3.71 410.0 6 67.7
it 0.53 58.1 1
It 0.515 56.4 1
ft 0.515 56.4 1
ft 0.54 59.2 1
tt 0.56 61.3 1
It 0.55 60.3 1
Tt 0.56 61.3 1
It 0.56 61.3 1
ft 0.56 61.3 1
ft 4.92 526.0 9 57.7
It 4.37 478.0 8 60.0
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Another difficulty met with in this connection was 
that the screens would clog up rapidly during "scrub time" and 
the mat of silks and shucks would not allow the water to pass 
through fast enough to keep the screen chamber from overflowing.
Since the screen extended to the top of the box, this 
overflow went over the sides and on to the ground. By either 
shortening the screen or increasing the depth of the box, this 
could have been remedied, so as to allow the waste to pass over 
the top of the screen in such emergency cases. It was found, 
however, that by removing the weir at the outlet of the screen 
chamber, the solids would clog firmly against the screens, due 
to the pressure of the water upon them, and the level of this 
somewhat impervious mat would not raise fast enough but that it 
was possible to keep the box from running over. When the level 
of the water would rise near the top a sort of scraper, of width 
equal to that of the screen box was placed against the screen 
and the clogging solids were pushed down, thus lowering the 
level of the water and prohibiting the threatened overflow.
The change was also advantageous to the removal of 
the solids from the box. A scoop shovel with numberous 1-2 inch 
perforations was used for this purpose. Since most of the 
solids, though settling to the bottom, were still of but little 
greater density than water, the bulk would escape from the shovel 
before it could be brought above the surface of the water.
Hence, when the weir was out, the level of the water was usually 
not very much above that of the solids and their removal was
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effected with comparative ease.
Ho decrease in the efficiency of the screen chamber 
was apparent after these changes and thus modified.it was oper­
ated during the latter part of the pack.
fable XI gives the amount of solids removed per day. 
Since these were measured at about 8:00 a.m., the quantity 
recorded is really that for the' solids of the previous operating 
day.
The solids were of such stock feeding value that the 
proprietor of the Burkett dairy farm was glad to arrange to 
haul them away each day. Thus the problem of their disposal 
was quite easily solved.
3. Settling Basin:-The baffles were placed in 
the settling basin as the plans specified and gave good results. 
The effluent from the basin was quite free from any coarse solids. 
Scarcely any floating particles collected for some days and the 
quantity which settled was very slight. These were not drawn 
off at once and after a time decomposition set in and gas bubbles 
could be seen rising to the top. frequently a veritable boil­
ing effect would be noticed and some of the solids, having 
become lighter through the decomposing action, would be freed from 
the mass below by the evolution of gas and cane to the top where 
they were readily skimmed off. In case this "boiling" would 
take place near the outlet end, some of the solids would be 
carried over into the reservoir. To prevent this, another 
baffle was put in place, so that it reached to the bottom of
TA3LE XI.
SOLIDS REMOVED.
S K I M I 1 1  G S S C R E E IT I IT G S
Date Gallons 3ush~ Lbs. P.p.m. Cu.ft. Lbs. P.p.m.
Waste els
1913
Aug. 19 6,440 0.5 36 670 15.75 1310 24,400
Tf 20 16,820 1 72 515 21.00 1745 12,100
ff 21 11,120 3 216 2,330 19.25 1600 17,250
If 22 19,865 7 504 3,050 31.50 2620 16,000
n 23 26,160 6 432 1,986 42.00 3490 13,300
tt 25 35,700 11 792 2,660 21.00 1745 5,850
Tl 26 25,860 10 720 3,340 24.50 2040 9,450
tf 27 34,105 7 504 1,780 17.50 1455 5,130
t» 28 25,225 8 576 2,730 21.00 1745 8,280
ft 29 32,860 6 432 1,580 17.50 1455 5,320
If 30 31,000 4 288 1,120 21.00 1745 6,750
tl 31 43,170 3 216 600 14.00 1165 3,230
Sep. 2 29,895 6 432 1,730 19.25 1600 6,430
If 3 10,604 4 288 3,260 15.75 1310 14,800
ff 4 32,465 7 504 1,860 17.50 1455 5,380
ff 5 32,608 8 576 2,120 17.50 1455 5,350
If 6 29,358 6 432 1,760 19.25 1600 6,520
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the tank and attained a height just above that of the level 
of the bottom of the last baffle. The arrangement after the 
change is indicated in the accompanying diagram. By this means 
all solids were directed upward inside of the last baffle and 
thus no appreciable quantity was carried over into the reservoir.
The settlings were drained occasionally into the 
sludge box from which they were dipped out and hauled away. The 
ground around the box was quite high and would have necessi­
tated digging very deep trenches for disposal of the waste, 
according to the manner suggested in the Fifth Progress Report. 
Honce, since one of the hired teamsters had considerable time 
each day during which he was not busy, the superintendent thought 
that to have this man haul out the sludge would be as econom­
ical to him as to have the trenches dug.
The quantity of skimmed solids removed is also 
recorded in Table XI. A slow leak in the reservoir allowed a 
great deal of water to run down the trough into the sludge 
box and so diluting the settled solids drawn off there, that it 
was impossible to get any accurate estimate of them. The quan­
tity was, however, comparatively small.
In connection with the solids removed at the screen 
chamber and settling basin, it may be well to make the follow­
ing note.
At the end of the husking shed is a concrete sump 
box about four feet square and 2 1-2 feet deep. Into this the 
drains from the husking house and process building empty, and
Settl ip<$JBbusw
<5bowif?y Baffle fa) s lig b tljr r c » r ^ c a  And b a jj le (b ; in t r o d u c e d .
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a single tile leads from it to the main sewer, as may he noted 
in the plat. A screen was fixed in this sump hox to hold hack 
some of the solids and about a barrel or so was removed each day, 
by one of the teamsters, and used for stock feeding purposes.
4. Heservoir. In spite of the improvements on 
the reservoir since the pea pack, it still seemed to be far from 
water tight. During the first few days of use, the waste leaked 
out quite rapidly. When the reservoir was pumped almost dry, 
some of the water would seep back in, in small streams through 
cracks in the bottom. A sack of bran was emptied into the res­
ervoir full of waste and allowed to stand over night. This may 
have helped to stop the leakage, for it soon became so slight 
as to be almost negligible, nevertheless, even at the close of 
the pack, the water in the test holes near by and appearance of 
the gravel stratum in the creek bank, indicated that some small 
amount of waste was still escaping.
The principal cause of difficulty experienced with the 
use of the storage reservoir, however, was its limited capacity. 
If it were not nearly empty at the beginning of "scrub time" the 
abnormally large quantity of waste coming from the factory dur­
ing this period was sufficient to gain very rapidly on the pump 
and threaten to overflow the reservoir. A larger pump would, 
of course, improve the conditions as well as a larger reservoir.
E. Irrigation Beds:-Ho improvement had been made 
in the irrigation beds since the pea pack except to drag down 
some of the high places in the most southern one. The other
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three had grown up in weeds and it was necessary to plow and 
harrow them again. The surfaces of all the beds were very uneven 
so at the beginning of the corn pack, a gang of men was put to 
work to get them leveled down and in proper shape. It had al­
ready been found almost impossible to flood a whole bed with 
the pump in use, so in establishing the level of the third bed 
it was decided to divide it in halves and then sub-divide one 
of these halves into quarters. The labor of removing quite a 
large quantity of dirt was thus saved, for the dirt was used in 
the construction of the cross embankments. In elbow and a short 
length of pipe was attached to the discharge pipe in this bed 
and the discharge could be directed to any division of the bed, 
by simply turning this pipe around. With this arrangement a 
better idea was gained as to how much the beds could absorb.
Photo VI shows the subdivided bed and Photo VII shows the 
southern bed before it was well leveled.
Table XII gives the quantity of waste discharged dur­
ing the season and shows a higher average in gallons per day 
than during the previous year, in spite of the fact that fewer 
hours of work per day were done. However, almost the same 
quantity of water was being used and the cooling tank water was 
also turned in with the waste.
A few experiments to determine the quantity of waste 
which could be applied were made. Bed 3a of an area of 1-16 
of an area was first put to test on the 27th and the amount 
applied recorded in the table. The water had disappeared from
TABIE XII~
IRRIGATION BED TIME SHEET.
No. of Capper TOTAL GALLONS
1913
Bed Hours Min. Rate Gallons To Bed Eor Bay Losing Rate
Aug. 18 4 4 5:06 - 6:50 p.m. 104 62.0 6,440 6,400 6,440 25,760Aug. 19 1 9:02 — 9:38 A.m. 36 87.5 3,150Aug. 19 1 10 4:00 - 4:42 p.m. 42 87.5 3,680 16,820 16,820 67,280Aug. 19 1 5:30 - 6:50 P.m. 80 87.5 7,000Aug. 20 1 7:07 - 7:40 a.m. 33 87.5 2,990Aug. 20 2 7.5 4:15 - 6:40 p.m. 145 76.7 11,120 11,120 11,120 44,480Aug. 21 3 7:12 7:45 a.m. 33 64.75 2,375
Aug. 21 3 9 1:50 — 4:00 p.m. 130 64.75 8,420 19,865 19,865 79,460Aug. 21 3 4:30 - 6:50 p.m. 140 . 64.75 9,070Aug. 22 4 7:10 9:20 a.m. 70 62.0 4,340Aug. 22 4 9.75 1:28 3:30 p.m. 122 62.0 7,560 26,160 26,160 104,640Aug. 22 4 4:30 7:50 p.m. 200 62.0 12.400Aug. 22 4 9:45 - 10:15 p.m. 30 62.0 1,860Aug. 23 1 1:30 - 2:38 a.m. 68 87.5 5,95C *Aug. 23 1 12.75 4:30 - 5:40 p.m. 70 87.5 6,125 35,700 35,700 142,800Aug. 23 1 7:00 - 7:50 p.m. 50 87.5 4,375
Aug. 23 1 8:50 - 12:30 p.m. 220 87.5 19,250Aug. 24 1 0 7:00 - 7:45 a.m. 45 87.5 3,940 9,940 3,940 13,760Aug. 25 2 6:50 7:40 a.m. 50 76.7 3,835Aug. 25 2 11:05 - 12:05 p.m. 60 76. 7 4,600Aug. 25 2 9.0 2:20 - 3:36 p.m. 76 76.7 5,840 25,860 25,860 103,440Aug. 25 2 4:28 — 5:22 p.m. 56 76.7 4,295Aug. 25 2 5:45 - 6:00 p.m. 15 76.7 1.150Aug. 25 2 6:40 — 8:00 p.m. 80 76.7 6,140Aug. 26 2 6:50 - 8:00 a.m. 70 76.7 5,365Aug. 26 2 11:40 - 12:45 a.m. 65 76.7 4,985Aug. 26 2 10.5 3:00 - 4:00 p.m. 6C 76.7 4,600 34,105 34,105 13 6,420Aug. 26 2 4:50 — 5:20 p.m. 90 76.7 6,905Aug. 2 5:30 — 6:00 p.m. 30 76.7 2,300Aug. 26 2 6:20 8:30 p.m. 130 76.7 9 950
TABLE H I .  (Cont) 
IRRIGATION BED TIME SHEET
Date No. <of Capper Time of Pump
1913 Bed Hours
Aug. 27 3a 10:50-11:53 & .m.If tt 3a 10 2:30- 4:30 p.m.ft tt 3b _ _ 4:45-8:35 p.m.n 28 3c HI 6:58- 8:20 a.meit 28 3c 11 12:51- 3:10 a.m.it 28 3c - - 4:40- 9:25rt 29 4 - - 7:00- 8:30 a.m.tt 29 4 11 9:00-10;00 a •nuit 29 4 3:40- 9:30 p.m.tt 30 1 - - 9:26-10;38 a.rne
n 3Q 1 1:16- 2:42 p.m.tt 30 1 12.5 4:00- 4:45 p.m.tf 30 1 _ _ 5:10- 5:45 p.m*it 30 1 — 6:30-10:50 p.m.tt 31 1 0 7:00- 8:00 a.m.
Sep . 1 2 «*«■» 11:46- 1:10 a.m.tt 1 3a 6 3:38- 4:35 p.m.n 1 3a - - 5:35- 7:30 p.m.i» 1 3a - - 6:50-10:00 p.m*tt 2 3b 10:05-10:25 a.m*tt 2 3b - — 11:17-1130 a.m.t* 2 2 11:30-11:49 a.m.it 2 4 11:55-12:05 a.m.tt 2. 1 4:22- 4:26 p.m.tt 2 1 7:00- 7:14 p.m.it 2 2 — 7:15- 8:00 p.m.
Rate Gallons TOTAL <1ALL0NS Rate of
To Bed For Day Dosing
64.75 4,075 11,325 181,10064.75 7 260 26 225
64.75
f , W  V  V/
1,490 1,490 W  W  W 238,200
64.75 5,410 - ____________ - - - - - -
64.75 9,000 32,860 32,860 131,44064.76 18,450 —  — • - - _________ — — — — — — —
62. 5,580 — ------- — —  —  —  —  —  —  —
62. 3,720 91,000 31,000 124,00062. 21,700 mm 1m m* . . . --------
87.50 6,300 mm mm m» mm mm mm - — —  —  —  —
87.50 7,115 — — — — — — — — — — — — —
87.50 3,940 43,170 43,170 172,680
87.60 3,065 —  — - — _________ -  —  -  —  —  —
87.50 22,750 _ _ _ _ _ _ ____ -
87.50 5,250 5,250 5,250 21,00076.7 6,445 6,445 — — — — — — 25,7703 690 29*895
64.75
| V  . V
7,450 2,345
m «7 |  U«ri^
355,200
64.75
XC , OIU
1,296842 2,137
m . mm mm mm mm
34,200
76.7 1,072 mrn mm* mm mm mm mm
62. 620 620 10,604 2,48087.5 2,100 —  —  - ____ —  —  —  —  —  —
87.5 1,225 3,325 - - - - - - 13,300
76.7 3,450 4,522 18,088
Min
63
120
230
82
139
286
90
60
350
72
87
45
35
260
60
84
57
115
190
20
13
14
10
24
14
45
TABLE XII. (Cont)
IRRIGATION BED TIME SHEET.
Date O•o& Capper Time of Pump :Min. Rate Gallons TOTAL GALLONS Rate of1913 Bed Hours To Bed For Day Dosing
Sep. 3 4 10:17- 10:29 a.m. 12 62. 744 744 2,976tt tr 3b —  — 10:29- 12:37 a.m. 128 64.75 8,386 11,750 188,000tt tt 3b mm mm- 1:50- 2:42 p.m. 52 64.75 3,365 • ______ _______ mm mm mm* mm mmft tt 3c 10.75 2:42- 3:00 p.m. 18 64.76 1,164 32,465ft tt 3o mm mm 4:20- 5:50 p.m. 90 64.75 5,750 19,971 m * — - - m » — 159,769It if 3o — 6:85- 6:55 p.m. 50 64.75 3,237 __________________ft tt 3c — 7:00- 9:30 p.m. 150 64.75 9,820 « f t « K  mmt — — — —  —  —  — m* —  — .It 4 3c 6:58- 7:25 a.m. 27 64.75 1,747 mm mm rnm mm mm mm
t t i t 3c 9:07- 9:19 a.m. 12 64.76 777 2,525 4,050
f t t t 4 mm mm 9:29- 9:39 a.m. 10 87.5 870 870 3,482
t r t t 2 9.25 9:40- 10:03 a.m. 17 76.7 1,305 610
t t i t 1 10:17- 10:24 a.m. 7 87.6 612 612 32,608 2,450
t t t t 4 11:55- 2:45 p.m. 170 62. 10,640 — — — —  — _ « •  —  —  m » —
t t » 4 3:30- 4:10 p.m. 40 62. 2,480 16,400 -61,600
t t t t 4 rnmmm 4:35- 5:15 p.m. 40 62. 2,480 mm mm mm mm-
t t w 2 mm mm 5:15- 7:50 p.m. 165 76.7 11,895 13,200 §2,800
t t 5 2 6:42- 8:20 p.m. 148 76.7 11,340 —  —  —  —  —  —
t t 5 2 5 11:30- 2:45 p.m. 195 76.7 14,950 29,358 29,358 117,432
t t 5 2 - - 4:30- 5:10 p.m. 40 76.7 3,068 __ __________ ___ __ __________
t t 6 1 6 12:15- 5:15 p.m. 300 87.5 26,250 26,260 26,250 105,000
t r 7 1 0 7:00- 8:45 a.m. 105 87.5 9,186 9,185 9 f 185 36,740
t t
•f
8 2 8:00- 8:12 a.m. 12 76.7 921 921 —  —  —  —  —  —  —
H
ft
8 3c 8:23- 8:41 a.m. 18 64.75 1,165 2,360 —  - - -  — — — — — — — —
ww
I t
8 3o 0 8:59- 9:19 a.m. 20 64.76 1,195 13,267If
f f
8 4 10:20- 10:33 a.m. 13 62. 806 806 rnm —  —  mm mm —  mm.
I I
8 1 mm mm 10:33- 11:39 a.m. 66 87.5 5,775 9,540 — — — — — — —  - - m m -  —  mm8 1 mrn mm 4:02- 4:45 p.m. 43 87.5 3,765 ------------------------ ------ — ------------------ -------------------------------------- -------
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the surface of the bed by 1 p.m. after the first application.
It was almost gone by 7:00 p.m. after the second application.
This dose approximated 100,000 gallons per acre per day but was 
applied at two intervals. The waste was then turned on 3b and 
a continuous dose of a slightly greater quantity per acre 
applied. B9f0re morning it had disappeared.
On the 28th the entire waste of the day was pumped 
on to bed 3c, (1-8 acre in area) with much the same result. The 
ground at this time was in the best of condition for it has 
just been cultivated and carefully leveled. Though the dose 
applied would approximate a rate of 130,000 gallons per acre 
per day, the bed was not entirely covered until the last appli­
cation and the waste had disappeared below the surface at 5 a.m. 
on the 29th.
Since the above dose did not appear to tax the capacity 
of the soil, an attempt was made to find a maximum quantity that 
could be applied. With this idea the entire waste of September 
1st was turned on bed 3a. At the close of the day, the water 
stood over the bed to a depth of some three or four inches.
About twenty-four hours elapsed before this heavy dose of 352,000 
gallons per acre was taken up by the ground.
All attempts at dosing were sadly hampered, because 
the capacity of the pump was such that a rapid application 
could not be made. It was also almost impossible to flood the 
large beds, even by two consecutive days pumping. Although as 
high as 350,000 gallons per acre, or perhaps even more,can be 
applied, yet 100,000 gallons per acre seems to be a conservative
TABLE XIII
CHARACTER OP WATER
Place of Collection A B c D
Date
oCCt tQ rH
Determination 
Oxygen Consumed 4.4 20.8 20.6 13.4Chlorine 140.0 88. 150.0 98.0• o>rColor 0 0. 0. 0.Odor 0 sour sour earthyTurbidity- 0 slight sour earthy
lO02
Oxygen Consumed 9.2 14.8 58.0 —Chlorine 135.0 9.5 58.0 PfO©CO • H Color slight slight slight u©p©Odor 8 our sour sourP r-i Turbidity slight decided deoided Op4
Oxygen Consumed r| _ ^ m m  —  —  — ____________Oto Chlorine mm mm mm —  mm mm mm —  — —  — —  —  —  —to• H ColorOdor —  mrn —  mm —  —  —  — _____
Turbidity —  — m m -  —  —
IB TEST 
E
HOLES.
P I J I. II
©
10 63.0 15.4119 ------ - 61.0 90.
U 0 --------- --- 0 0
3. Vl 0 ------ sour —  —  —  —p*
s* 0 ---- — decided slight
12.6 —  —  —  — 87.0 21.
©cl
116. — -------- 69.0 :103.
— -------- m m — —  — ---- —  —Ho - - - - - - - - sour sourdecided — --------- decided deoided
35 .4 48. rnrnimmmmm -m —  m
— ~ --------- 150 e 118. mm mm mm mm mm mm mm mm
mm— —  — slight slight mm mm mm mm —  —  —  —
--------- • earthy earthy - - - -
--------- > slight slight ------ ... --------
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amount that will bring the best results. If a greater quantity 
than this is applied, too much time is required before the bed 
drys sufficiently for proper cultivation and preparation for the 
next application.
In cultivating the beds, an ordinary garden rake was 
first used, but this proved rather impractical for the dirt 
seemed to pack so firmly, that it was almost impossible to work 
in this fashion. Light harrowing was next tried and with good 
success, The small 1-16 acre plats were of course, rather diffi­
cult to harrow, but still no great inconvenience was experienced 
in this respect. By keeping a few inches of the top soil well 
stirred and aerated the absorbent power did not seem to diminish 
nor was the surface of the bed worked much out of level. The 
advantage of keeping the bed level may not at first be apparent; 
in fact it would appear that perhaps a slight crowning would 
be conducive to a more even distribution. Such, however, is not 
the case. In the dosing experiments in which the beds were thus 
crowned, the loose condition of the earth permitted channels to 
quickly form so that the waste flowed directly from the point of 
discharge to the outer and lower portions of the bed. Conse­
quently the center was left as a sort of island in a sea of 
waste. In view of the results of these experiments the advan­
tage of maintaining the level condition of the beds is quite 
evident.
The weather conditions during the pack were very fav­
orable to the success of the irrigation plant. Considerable 
rain fell during the night of August 17, but with the exception
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of a few light showers no farther precipitation occurred daring 
the rest of the season.
Samples were collected from the test holes (see plat) 
which had been dug daring the pea pack and from a few more which 
had been dug later. Determinations for oxygen consumed and 
chlorine were made on the samples and the results obtained are 
recorded in Table XIII. Those from holes near the reservoir, 
show a rather high oxygen consumption and had a sour odor. There 
was doubtless some seepage through the cracks in the bottom of 
the reservoir. This seepage reached the gravel strata into 
which the holes had been sank, hence the contamination. Very 
little of this seepage, however, seems to have reached the 
creek as will be indicated later.
6. Creek Inspection:- The regular creek inspec­
tion trips were begun at the start of the pack. A very great 
rise in oxygen consumed opposite the factory at once indicated 
pollution from some source. The source of this pollution was 
found at once to be a sewer carrying a mixed effluent from the 
cooling tank and process buildings.
This sewer had already caused trouble during the pea 
pack. A few tests showed that the water from the cooling tank 
was of such a character that it could be turned directly into 
the creek, but to avoid laying a special sewer for this tank, 
the whole waste was turned into the general sewer and discharged 
through the experimental plant. The fall in oxygen consumed 
between the 23d to the 25th at points below D readily shows 
the improvement in conditions due to this alteration in the
TABLE XIV.
CKEEK INSPECTION.
Date Aug. 18 
1913
Aug. 19 Aug. 20 Aug. 21 Aug. 23 Aug. 26 I • to Aug. 30 Sep. 8
Place Oxy. Cl 
of Cons 
Coll.
0 Cl 
Con.
0 Cl 
Con.
0
Con.
Cl 0 Cl 
Con.
0
Con.
Cl 0 Cl 
Con.
0 Cl 
Con.
0 Cl 
Con.
6.6 30.0 6.4 32.0 7.0 3 3 . 0 ---- - -- 3.8 44.0 7.2 41.0 6.0 45.0 64.0 51.0 27.2 122.11.8 90.0 9.8 123. 9.2 9 5 . 0 ---- - — - 4.4 87.0 12.0 117. 13.2 113. 11.4 101. 32.4 133.9.4 44.0 7.2 80.0 9.1 74.0 9.5 160. 4.2 154. 5.5 135. 7.2 85.0 6.2 111. 23.8 98.0
— •— - ---------- ------ --------- ---- 6.4 113. 165. 255. 10.5 136. 5.0 67.0 56.0 86.0 27.4 54.0
--- -- --------- ---- 205. 172. 128. 188. 59.5 152. 8.0 145. 4.2 66.0 6.2 87.0 24.4 53.011.3 56.0 490. 210. 160. 145. 82. 155. 64.0 158. 14.5 133. 18.8 75.0 17.8 80.0 25.0 49.0---- ------------ 50.5 126. 52*iQ 112.558.5 144. 68.0 220. 12.6 120. 7.9 60.6 9.2 70.0 27.4 49.07.8 62.0 15.2 8 6 . 5 ------------ ------------50.0 86.5 54.0 142. 11.0 196. 5.0 54.0 4.9 7.4 28.6 48.0
—  * — 9.8 9 0 . 0 ------------ ------------21.4 120. 40.0 210. 10.0 122. 6.0 74.0 58.0 80.0 29.2 56.05.5 6 1 . 0 ___- 10.6 105 . 29 6 PI  A 1 1  Q 1 7 6 A  7 7  0  a 9 7  a 7 7  A
5.0 6 0 . 0 ------------ ------------11.8 116. 12.8 142. 10.7
JL f V  •
204. 8.0 135.
TK •  1
4.4
/ c  •  u 
78.0
f t  ( e U  
18.2
/  /
97.0
— — — — —— —• — —  ■ »— - ------------  8.4 90.0 - — * — — 10.9 150. 9.8
1 n  A
174.
1 A A
4.8
7  A
135.
i  7 n
10.6 
7  f t
16.0
T  A f tX v JLODm f  •  O
A %
X  /  KJ • 
A f \  a
f  m O  
A  f t
J L U c u
Q Q  A
1 A  ft
D O  • U  
A  A  A
O •  O
7  a
yy «u
Q 1  AX U  * 0
5.8
D O  • U
45.0
/  ♦  U  
16.6
y x •  u 
42.0
- 42 -
sewerage system.
Table XIV records the results of the determinations in 
connection with the creek inspection. The points at which sam­
ples of the creek water were taken are located on the map and 
are the same as those from which the samples were taken during 
the pea pack. -Above the point G (see map) scarcely any water 
was flov/ing after the pack had been in progress a few days and 
had it not been for the city sewer and a spring a short distance 
above, the creek would probably have gone dry. Hear the sewer 
and for about a quarter of a mile down stream the water was quite 
dark, but gave no objectionable odor. After the rearrangement 
of the factory sewerage system, the creek conditions seemed to 
gradually improve. A slight rise in oxygen consumed at G even 
after the change is due to a little seepage from the reservoir 
or to the sewer from the canning factory toilet rooms which has 
its outlet at this point.
On August 29th quite an extended trip was made down 
the stream. Photo VIII taken near Point P shows some of the 
Burkett farm buildings and feed yards close to the creek bank.
A spring is said to feed the stream at this point. Photo IX 
was taken a few hundred yards farther down stream. In the fore­
ground is the railroad dam and in the background the T. P. & , 
d. R. R. pump station. What little water that was flowing in 
the creek was almost entirely held back by the dam and pumped 
out for boiler purposes. About fifty yards beyond the dam the 
creek was quite dry except for an occasional puddle. In these, 
as at the 3urkett farm, hogs were wallowing. Some distance
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fur ther on, at S there must have boon another spring for there 
was quite a body of water. However, a few yards further down 
the creek was dry again.
On the whole one may safely conclude that the method 
of disposal of the canning waste did not affect the creek at all 
after the change of the tile causing the first slight pollution, 
hot only the general inspection but the chemical examination 
provos.it. ho sludge and slime formed in the stream bed and the 
water was only of the usual turbidity and color of any similar 
small stream at that season of the year. The single complaint 
heard was that the mosquitoes were worse that year than ever 
before and for lack of other cause this was blamed to the can­
ning factory. It is highly improbable that the water which stood 
for a very short time on the irrigation beds would be as liable 
to offer a place of breeding for the insects as the puddles 
and still water in the creek. That the mosquitoes were numerous 
oannot be denied.
7. Treatment Experiments:-Although the treatment 
experiments with contact beds end sand filters during the previous 
year had been rather unsuccessful it was advised that a little 
further investigation be done in this direction. The tanks whidh 
had been used for this purpose were rather badly rusted. How­
ever , the holes were soldered and each given a couple of coats
■
of engine paint on the inside. Having thus been put in pretty 
good shape, they were set upon the south side of the reservoir 
as shown in Photo X, in order that they would be convenient for 
dosing. Photo XI gives a general view of the whole plant. .
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In Tank Ho. I crushed rock of greatest dimensions from 
1 to 1 1-2 inches was placed until a depth of about 2 1-2 feat 
was obtained. This was seeded with a bucket of sludge from the 
toilet room sewer and then dosed with the'waste. Ho appreciable 
improvement could be noted though a contact of one, two,,and 
three hours respectively was tried.
For a sand filter, tank Ho. II was filled to a depth 
of about 1-2 foot with coarse gravel, then covered with a 3 foot 
layer of fairly coarse sand.
In order to duplicate to a certain extent the condi­
tions represented by the irrigation beds an earth filter was 
constructed in Tank Ho. III. About six inches of gravel was 
placed in the bottom then dirt was added. This was rather firmly 
packed until a depth of 2 1-2 feet above the gravel was attained; 
then a remaining half foot was allowed to remain in the loose 
state.
The two filters were dosed as stated in the accom­
panying Table XV. The effluent in both cases had very slight 
color and turbidity, possessed a somewhat earthy odor and was 
reported to taste sweet. The sand filtration was more rapid 
than the dirt and apparently a little more efficient. Table 
XVI gives the results of a few determinations on the filtered 
effluent in comparison with that of the raw. It will be noted 
that both filters seemed to have done better work after some 
period of operation. Unfortunately they were not started soon 
enough to give any conclusive evidence as to how long they 
could work without clogging up but there was no apparent decrease
TABLE XV
Data
1913
3ed Dose Hate per 
Gallons Aore
Time Req.Hff 
to disappear
.Time Eeq.Sff. ' 
to appear
Aug. £9 
1:30 p.m
Sand 8.£5 100,000 Less than 
5 min.
Hone appeared
Aug. £9 
1:15 p.m
Earth
•
16.5 £00,000 One hour Tf It
Aug. 30 
1:15 p.m
Sand 8.£5 100,000 Less than i 
5 min.
Slight drip 
after 5 min.
Aug. 30 
1:15 p.m
Earth 16.5 £00,000 One hour Two hours
Aug. 31 Sand 8.£5 100,000 One hour Two hours
Aug. 31 Earth 16.5 £00,000
Sep. 3 Sand 8.£5 100,000 8 min. 2 or 3 min.
Sep. 3 Earth 16.5 £00,000 54 min. 20 min.
TABLE XVI.
Date Method 
1913 Treatment
Oxy.
Cone.
Chlorine Acidity Solids
Aug. 30 Settled 1460 485 -1062 7750
Aug. 30 Earth 550 545 - 272 6900
Sep. 3 Settled 1170 £10 - 448 5810
Sep. 3 Ear th 107 570 ? ------—
Sep. 3 Send 169 405 - 404 5707
TABLE XVII
TREATMENT EXPERIMENTS.
Data Treatment Solids Decrease in Decrease in
1913 Pts.per mil. Percentage
Aug. 18 Screened 7346 — — * —
Aug. 18 Settled over night 5260 2086 27.3
Aug. 18 Filtered 5060 2286 31.0
Aug. 26 Settled 8613 — —
Aug. 26 Stood 14 hours 7625 988 11.45
Aug. 26 Stood 14 hrs. with 7565 1048 12.15
25 oc. A1(0H)S
Aug. 28 Settled 8880 — —
Aug. 28 Settled 4 hrs. + 8380 500 5.64
1 co. A1(0H)5
Aug. 28 Settled 4 hrs. + 8312 578 6.52
10 cc. A1fOH) g
Aug. 28 Agitated 30 min. 8285 605 6.81
Settled 3 1-2 hrs. 
+ 1 cc. Al(OH)3
Aug. 28 Agitated 30 min. 
Settled 3 1-2 hrs.
8192 688 6.97
+ 10 cc. A1(0H)s
Aug. 28 Settled 4 hours 8560 320 3.60
Aug. 30 Settled 7750 — ------ -
Aug. 30 Contact hed 7455 295 3.81
Aug. 30 Earth filter 6900 850 10.95
Sep. 1 Settled 10660 — —
Sep. 1 Earth filter 7112 3548 21.40
Sep. 3 Settled 5810 — —
Sep. 3 Sand filter 3707 2103 34.50
D ia g r a m  EL. 
ASPIRATION APPARATUS.
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in the rate at which they could absorb the waste during the 
time they were in operation.
In addition to the filtration experiments some effort 
was made to determine the effect of a different period of set­
tling upon the effluent. Nothing satisfactory being obtained 
from these, varying amounts of alumina cream were added and 
samples agitated for some time. The results of the investigation 
are given in Table XVII and indicate that precipitation and 
settling are of little practical application.
8. laboratory Uotes:-The laboratory work of the 
corn pack was very similar to that done during the pea canning 
season. The same methods were employed throughout.
The Prest-o-lite gas proposition suggested in the 
previous report was tried for determining loss on ignition. A 
very nice flame could be obtained but the regulation was very 
difficult to avoid a very smoky flame without having too hot 
a fire. The cost would have bean prohibitive to its use, pro­
viding it had proved satisfactory in other respects.
In the settling experiments where a few minutes pre­
liminary agitation was used, the agitation was produced by 
drawing air through the treated sample by means of the apparatus 
illustrated in Tiagram II. The large tube (a) consisted of the 
neck of a broken Tjeldahl flask and outlet tube (b), a portion 
of a broken burette. Water was forced through (c) at such a 
rate that the much larger outlet tube would permit a large 
quantity of air to be drawn through the apparatus. As far as 
furnishing the desired agitation, the arrangement was quite up
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to expectation.
A few pictures show the laboratory in some detail; 
photo XII, bench for chemical work; photo XIII, distilling 
bank and water bath; photo XIY apparatus for sulfuric acid 
digestion for "total nitrogen" and photo XV the balance.
V. GOSS OF C0ITS2RUCTI0H.
Below is given an itemized list of the expenditures 
for the construction of the experimental plant. Beside the 
articles which were purchased especially for the plant probably 
some material at the factory was used and not considered. The 
use of the 1 1-2 acres of ground given over to the experimental 
planu would be worth about $15 per year and the current for 
the motor cost aoout $1 per day of its operation.
lumber and tile....................  #34.35
Building paper and tile............ 2.00
Sand, cement and lumber............ 4.13
Two tanks........................... 65.00
Pipe and fittings..................  97.40
Steel stock......................... 6.18
Electrical equipment.........   6.40
Leveling beds....................  32.00
Centrifugal pump...................  25.00
One 5 H.P. motor...................  50.00
L^bor......................    27.38
Total......  349.94
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VI. GOIIGLUSIOITS.
The raw waste from the canning process is liquid in 
nature, high in color, fairly unstable as regards putrescibility, 
possesses a distinct odor of the product being canned, and 
contains a considerable quantity of organic matter. The 
residue on evaporation averages about 1,600 parts per million.
Of the residue, some ten per cent is left as ash after ignition.
The screening chamber is efficient in removing the 
greater part of *the coarse solids. IIo appreciable.gain in 
efficiency results from maintaining the waste at any definite 
height by use of a weir at the outlet of the chamber. Further­
more., when the waste is allowed to flow through the chamber 
at a minimum depth, the removal of the solids is effected more 
easily. A greater distance between the screens, however is 
also imperative to permit the removal of the solids in the most 
satisfactory manner. The level of the top of the screens 
should be lower than the top of the screening box, so that in 
case they become clogged with solids during a period of ab­
normally high rate of discharge of the waste, no overflow of 
the box will take place.
The settling basin removes practically all of the 
coarse solids which pass through the screening box. The 
greater part of these come to the surface at once and are 
skimmed off. A decomposition of the portion settling makes 
necessary a slight rearrangement in the system of baffles, in 
ord^r to prevent particles set free by the decomposition, from 
being carried out of the basin. The waste issuing from the
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settling basin contains, on an average, about 8,000 parts 
per million of solids; a decrease of about half in the total 
solids of the raw waste.
The capacity of the storage reservoir and pump are 
too limited to accommodate properly the quantity of waste from 
the factory, and to produce the dosing effects desired in the 
irrigation work.
The method of discharging the waste upon the irri­
gation beds by means of a centrifugal pump is very satisfac­
tory. A crowning of the bed at the point of discharge is not 
conducive to an even distribution of the waste, but on the 
contrary, the distribution is best when the surface is main­
tained as nearly level as possible.
The ground used for irrigation is able to absorb 
the waste at an enormously high rate and maintains the rate 
of absorption throughout the season. By use of a schedule of 
dosing a bed once every fourth day, a quantity of 350,000 gal­
lons per acre can be applied. The application of such a quan­
tity however, is not to be recommended. A dose of from 100,000 
to 150,000 gallons per acre is ahout the optimum amount. Under 
favorable weather conditions this amount will be absorbed in 
a period not to exceed twelve hours. During this short period, 
no putrefaction of the waste can occur to give rise to dis­
agreeable odors and no development of mosquitoes can take 
place, furthermore, the waste drys rapidly enought that cul­
tivation is possible before application of the next dose.
Light harrowing is an efficient method of cultivation.
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Th® top soil is thus kept well aerated and the surface of 
the hed is not worked much out of level.
Ilia character of the water in the test holes and 
results of the inspection of the creek shows that there is no 
pollution of the stream by waste from the irrigation beds.
Treatment of the waste in contact beds and with 
coagulants makes very little improvement in its character; 
treatment by sand filtration seem worthy of further study.
The abolishment of the nuisance at Weshington, indi­
cates the practicability of the method of broad irrigation 
as a simple and economical method of disposal of cannery 
waste.
